Introduction
Throughout this paper, all rings are associative with identity. Given a ring R, the polynomial ring over R is denoted by R [x] , and the ring of n×n matrices (resp., upper triangular matrices) over R is denoted by M n (R) (resp., T n (R)).
Recently, Nielsen [8] [7] had noted that every commutative ring satisfies this condition. Reversible rings (that is, ab = 0 implies ba = 0 for all a, b ∈ R) are McCoy [8, Theorem 2] , and the relationships among these rings and other related rings are discussed in [5, 8] . A ring R is called an Armendariz ring [9] if ( In this paper, at first we consider whether the property "McCoy" is Morita invariant. It is proven that for any ring R and n ≥ 2, M n (R) (resp., T n (R)) is neither left nor right McCoy. Sequentially, we argue the property "McCoy" of some kinds of polynomial rings. For many polynomial extensions, a ring R is right McCoy if and only if the polynomial extension over R is right McCoy. It is also proven that if there exists the classical right quotient ring Q of a ring R, then R is right McCoy if and only if Q is right McCoy. Moreover, some examples to answer questions raised naturally in the process are also given.
Matrix Rings Over Mccoy Rings
In this section, whether the property "McCoy" is Morita invariant and the property "McCoy" of some subring of upper triangular matrix ring are investigated.
We start with the following fact that is due to [5, Theorem 2] . Based on Lemma 2.1, one may suspect that M n (R) or T n (R) over a McCoy ring R is still McCoy. But M 2 (Z 4 ), which is not right McCoy ring by [10] , erases the possibility. Therefore, the property "McCoy" is not Morita invariant. In general, we obtain the following result. Theorem 2.2. For any ring R, M n (R) (resp., T n (R)) is neither left nor right McCoy for any n > 1.
Lemma 2.1. A ring R is right (resp., left) McCoy if and only if the ring
Proof. If n = 2, then we denote A = C = e 12 , B = e 11 , D = −e 22 , where e ij 's are the usual matrix units, and
If n > 2, then we denote
for any i = 1, 2 and n > 2. Similarly, it is proven that T n (R) is neither left nor right McCoy for any n ≥ 2. 
Example 2.3. A ring R is a right (resp., left) McCoy ring if and only if the ring
Proof. It is sufficient to prove the case when R is right McCoy. The other case is similar.
" Denote
where 1 ≤ s, t, k, l ≤ 3. Then we have To prove that V (R) is a right McCoy ring, we may choose some fixed index s, t, k or l of the set {1, 2, 3} for simplicity of statement. If f s (x) = 0 for some s, then we can choose S = e 12 if s = 1, S = e 56 if s = 2 and S = e 34 if s = 3 such that F (x)S = 0. Next suppose that f s (x) = 0 for any s. Case 1. g t (x) = 0 for some t.
, where I 6 is the identity matrix. Then F (x)G(x) = [f (x)I 6 ][g(x)I 6 ] = 0. Hence, there exists nonzero S = s 1 (e 11 + e 44 ) + s 2 (e 22 + e 55 ) + s 3 (e 33 + e 66 ) + t 1 e 12 + t 2 e 34 + t 3 e 56 ∈ V (R) such that F (x)S = 0 because V (R) is McCoy. If s i = 0 for some i ∈ {1, 2, 3} then f (x)s i = 0. If s i = 0 for every i, then there exists t j = 0 for some j ∈ {1, 2, 3} since S = 0. We also have f (x)t j = 0. Thus, R is right McCoy. 
where A classical right quotient ring for R is a ring Q which contains R as a subring in such a way that every regular element (i.e., non-zero-divisor) of R is invertible in Q and Q = {ab −1 : a, b ∈ R, b regular}. A ring R is called right Ore if given a, b ∈ R with b regular there exist a 1 , b 1 ∈ R with b 1 regular such that ab 1 = ba 1 . Classical left quotient rings and left Ore rings are defined similarly. It is a well-known fact that R is a right (resp., left) Ore ring if and only if the classical right (resp., left) quotient ring of R exists. 
implies f 1 (x)g 1 (x) = 0. Thus, there exists a nonzero element s ∈ R such that f 1 (x)s = 0, i.e., a i s = 0 for every i. Then α i (us) = a i s = 0 for every i. It implies that F (x)(us) = 0 and us is a nonzero element of Q. Hence, Q is right
\{0} such that f (x)g(x) = 0. Then there exists a nonzero element α ∈ Q such that f (x)α = 0 since Q is right McCoy. Because Q is a classical right quotient ring, we can assume α = au −1 for some a ∈ R\{0} and regular element u. Then f (x)au −1 = f (x)α = 0 implies that f (x)a = 0. Therefore, R is a right McCoy ring.
By the Goldie Theorem, if R is semiprime left and right Goldie ring, then R has the classical left and right quotient ring. Hence there exists a class of rings satisfying the following hypothesis. 
Because R is left McCoy, there exists r 2 ∈ R\{0} such that r 2 [
is left McCoy. (4) Let f (y) and g(y) be the same as the "if" part in (1) . Using a similar proof, we can obtain that there exist nonzero
Because α is an automorphism, there exists a nonzero element d 
